64                           PRELIMINARY.
distances of Alt y?2,... <</„+, from the plane. Thus if the proposition be true for any number of points, jt is true for one more — and so on — but it is obviously true for two, hence for three, and therefore generally. And it is obvious that the order in which the points are taken is immaterial.
As the distance of this point from any plane is the mean of the distances of the given ones, the rate of increase of that distance, i. e. the velocity perpendicular to the plane, must be the mean of the rates of increase of their distances — i.e. the mean of their velocities .perpendicular to the plane.]
195. The Centre of Inertia or Mass of a system of equal material .points (whether connected with one another or not) is the point whose distance is equal to their average distance from any plane whatever (§ 194).
A group of material points of unequal masses may always be imagined as composed of a greater number of equal material points, because we may imagine the given material points divided into different numbers of very small parts. In any case in which the magnitudes of the given masses are incommensurable, we' may approach as near as we please to a rigorous fulfilment of the preceding statement^ by making the parts into which we divide them sufficiently small.
On this understanding the preceding definition may be applied to define the centre of inertia of a system of material points, whether given equal or not. The result is equivalent to this : —
The centre ' of inertia of any system of material points whatever (whether rigidly connected with one another, or connected in any way, or quite detached), is a point whose distance from any plane is equal to the sum of the products of each mass into its distance from the same plane divided -by the sum of the masses.
We also see, from the proposition stated above, that a point whose distance from three rectangular planes fulfils this condition, roust fulfil this condition also for every other plane.
The co-ordinates of the centre of inertia, of masses w1} «/a, etc., at points (xlt yl} z^, (x^, yti z^3 etc., are given by the following formulae : —
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These formulae are perfectly general, and can easily be put. into the particular shape required for any given case.
The Centre of Inertia or Mass is thus a perfectly definite point in every body, or group of bodies. The term Centre of Gravity is often very inconveniently used for it. The theory of the resultant action of gravity, which will be given under Abstract Dynamics, shows that, except in a definite class of distributions of matter, there is no fixed point which can properly be called the Centre of Gravity of a rigid body. In ordinary cases of terrestrial gravitation, however, an approximate solution is available, according to which, in common parlance, the term Centre of Gravity may be used as equivalent to